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3UHGLFWLQJ0RYLH3ULFHV7KURXJK'\QDPLF6RFLDO1HWZRUN
$QDO\VLV
/\ULF'RVKLD-RQDV.UDXVVDEF6WHIDQ1DQQDEF3HWHU*ORRUD
D0,7&HQWHUIRU&ROOHFWLYH,QWHOOLJHQFH
E8QLYHUVLW\RI$SSOLHG6FLHQFHV1RUWKZHVWHUQ6ZLW]HUODQG
F8QLYHUVLW\RI&RORJQH
(OVHYLHUXVHRQO\5HFHLYHGGDWHKHUHUHYLVHGGDWHKHUHDFFHSWHGGDWHKHUH
$EVWUDFW
7KLVSDSHUH[SORUHVWKHHIIHFWLYHQHVVRIVRFLDOQHWZRUNDQDO\VLVDQGVHQWLPHQWDQDO\VLVLQSUHGLFWLQJWUHQGV2XUUHVHDUFKIRFXVHV
RQSUHGLFWLQJWKHVXFFHVVRIQHZPRYLHVRYHUWKHLUILUVWIRXUZHHNVLQWKHER[RIILFHDIWHURSHQLQJ6SHFLILFDOO\ZHWU\WRSUHGLFW
SULFHV RQ WKH+ROO\ZRRG6WRFN ([FKDQJH +6; D SUHGLFWLRQPDUNHW RQPRYLH JURVV LQFRPH DQG SUHGLFW WKH UDWLR RI JURVV
LQFRPHWRSURGXFWLRQEXGJHW
:KHQSUHGLFWLQJPRYLHVWRFNYDOXHVRQ+6;ZHFRQVLGHUWZRGLIIHUHQWDSSURDFKHV2QHDSSURDFKLVWRSUHGLFWWKHGDLO\FKDQJHV
LQSULFHV7KLVPHDQVZHZRXOGEHSUHGLFWLQJDPL[RIQRWRQO\KRZZHOOZHWKLQNWKHPRYLHZLOOSHUIRUPEXWDOVRKRZZHWKLQN
RWKHUSHRSOHWKLQNWKHPRYLHZLOOSHUIRUP2XUVHFRQGDSSURDFKLVWRSUHGLFWWKHILQDOFORVLQJSULFHRIWKHVWRFNZKLFKZLOOEH
KRZPXFKWKHPRYLHDFWXDOO\JURVVHVLQWKHER[RIILFHDIWHUIRXUZHHNV,QWKLVDSSURDFKWKHGDLO\SULFHVSURYLGHIHHGEDFNZLWK
WKHFURZG¶VFRQVWDQWO\UHYLVLQJHVWLPDWHRIWKHILQDOSHUIRUPDQFHRIWKHPRYLH)LQDOO\ZHWU\WRFODVVLI\PRYLHVLQWKUHHJURXSV
GHSHQGLQJRQZKHWKHUWKH\JURVVOHVVWKDQMXVWRYHURUDORWPRUHWKDQWKHLUSURGXFWLRQFRVW
)RURXUSUHGLFWLRQZHJDWKHUWKUHHW\SHVRIPHWULFV:HE0HWULFVDUHPRYLHUDWLQJPHWULFVIURP,0'EDQG5RWWHQ7RPDWRHV
DVZHOO DVER[RIILFHSHUIRUPDQFHGDWD IURP%R[2IILFH0RMRDQGPRYLHTXRWHV IURP+6; 61$0HWULFV:HEDQGEORJ
EHWZHHQQHVVUHSUHVHQWWKHJHQHUDOEX]]RQWKHPRYLHIURPWKHZHEDQGIURPEORJJHUV:HK\SRWKHVL]HWKDWWKH\ZLOOEHXVHIXO
EHFDXVHWKH\DUHXQFRQVFLRXVVLJQDOVDERXWDPRYLH¶VSRSXODULW\7RGHWHUPLQHWKHJHQHUDOVHQWLPHQWDERXWWKHPRYLHVZH
JDWKHUSRVWVIURP,0'EIRUXPVWRJHQHUDWH6HQWLPHQW0HWULFVIRUSRVLWLYLW\DQGQHJDWLYLW\EDVHGRQWKHGLVFXVVLRQLQWKHIRUXPV
2XU SUHOLPLQDU\ UHVXOWV HPSOR\LQJ GLIIHUHQW SUHGLFWLRQPHWKRGV VXFK DVPXOWLOLQHDU DQG QRQOLQHDU UHJUHVVLRQ FRPELQLQJ RXU
WKUHHW\SHVRILQGHSHQGHQWYDULDEOHVDUHHQFRXUDJLQJDVZHKDYHEHHQDEOHWRSUHGLFWILQDOER[RIILFHUHWXUQDWOHDVWDVJRRGDV
WKHSDUWLFLSDQWVLQWKH+6;SUHGLFWLRQPDUNHW

.H\ZRUGV'\QDPLFVRFLDOQHWZRUNDQDO\VLVWUHQGSUHGLFWLRQPRYLHDQDO\VLV
,QWURGXFWLRQ
7KH SXUSRVH RI WKLV UHVHDUFK LV WR H[SORUH WKH HIIHFWLYHQHVV RI VRFLDO QHWZRUN DQDO\VLV DQG
VHQWLPHQW DQDO\VLV LQ SUHGLFWLQJ WUHQGV E\ PLQLQJ SXEOLFO\ DYDLODEOH RQOLQH GDWD VRXUFHV 7KH
KLJKOHYHOK\SRWKHVLVRI WKHSURMHFWLV WKDW WKHFROOHFWLYHZKROHFDQSURYLGHYDOXDEOHSUHGLFWLYH
LQIRUPDWLRQ DERXW HYHQWV VXFK DV HOHFWLRQV DQG VWRFN PDUNHW UHVXOWV :H DLP WR JDUQHU WKH
RSLQLRQVRI WKHPDQ\RQWKH:HE WRPDNHPHDQLQJIXOSUHGLFWLRQVE\SXWWLQJWRJHWKHU WKHOLWWOH
SLHFHV RI WKH ELJ SLFWXUH HDFK SHUVRQ FDQ SURYLGH0RUH VSHFLILFDOO\ WKLV UHVHDUFK IRFXVHV RQ
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SUHGLFWLQJWKHVXFFHVVRIQHZPRYLHVRYHUWKHLUILUVWIRXUZHHNVLQWKHER[RIILFHDIWHURSHQLQJ
DVDPHGLXPIRUWHVWLQJWKLVK\SRWKHVLV2XUDLPLVWRSUHGLFWSULFHVDQGWUDGHRQWKH+ROO\ZRRG
6WRFN([FKDQJH +6; DSUHGLFWLRQPDUNHWZKHUH HDFKPRYLH VWRFNSULFH UHSUHVHQWVSHRSOH
V
DQWLFLSDWLRQ RI WKH PRYLH¶V ER[ RIILFH VXFFHVV:H DOVR KRSH WR FRUUHFWO\ LGHQWLI\ PRYLHV DV
SRWHQWLDOIORSVRUEORFNEXVWHUVEDVHGRQKRZPXFKWKHJURVVUHODWLYHWRWKHLUSURGXFWLRQEXGJHW
VRRQDIWHUWKH\RSHQLQWKHER[RIILFH

0HWKRG
:KHQSUHGLFWLQJPRYLHVWRFNYDOXHVRQ+6;ZHFRQVLGHUWZRGLIIHUHQWDSSURDFKHV7KHILUVW
DSSURDFKLVWRSUHGLFWWKHGDLO\FKDQJHVLQSULFHV7KLVPHDQVZHZRXOGEHSUHGLFWLQJDPL[RI
QRWRQO\KRZZHOOZHWKLQNWKHPRYLHZLOOSHUIRUPEXWDOVRKRZZHWKLQNRWKHUSHRSOHWKLQNWKH
PRYLHZLOOSHUIRUP7KLV LVDVOLJKWO\GLIIHUHQWSUREOHP WKDQ WKHVHFRQGDSSURDFKZKLFK LV WR
SUHGLFWWKHILQDOFORVLQJSULFHRIWKHVWRFNWKDWZLOOEHKRZPXFKWKHPRYLHDFWXDOO\JURVVHV LQ
WKHER[RIILFHDIWHUIRXUZHHNV,QWKHVHFRQGDSSURDFKWKHGDLO\SULFHVSURYLGHIHHGEDFNZLWK
WKHFURZG¶VFRQVWDQWO\UHYLVLQJHVWLPDWHRIWKHILQDOSHUIRUPDQFHRIWKHPRYLH

$IWHUVRPHH[SHULPHQWVZLWKWKHILUVWDSSURDFKZHKDYHRSWHGWRSXUVXHWKHVHFRQGDSSURDFK
RI SUHGLFWLQJ WKH ILQDO VXFFHVV RI WKHPRYLH UDWKHU WKDQ JXHVV LWV GDLO\ FKDQJHV7KH H[SHFWHG
YDULDQFHRQSUHGLFWLQJ WKH ILQDO YDOXH VKRXOGEHPXFK OHVV WKDQ WKHH[SHFWHGYDULDEOHRIGDLO\
FKDQJHVEHFDXVH ORQJHU WHUP WUHQGV WHQG WREHPRUHVWDEOH'DLO\SULFHFKDQJHV DUH VXEMHFW WR
VXGGHQVZD\VLQRSLQLRQDQGWKHILFNOHQHVVRIWUDGHUV
'DWD6RXUFHV
7RSUHGLFW+6;SULFHVZHJDWKHUPDQ\UDZDQGGHULYHGLQGHSHQGHQWYDULDEOHV:HFDWHJRUL]H
WKHPDV HLWKHU:HE0HWULFV6RFLDO1HWZRUN$QDO\VLV0HWULFVRU6HQWLPHQW0HWULFV:HDOVR
SURYLGHDMXVWLILFDWLRQRIKRZWKHVHPHWULFVKHOSXVFDSWXUHWKHZLVGRPRIWKHFROOHFWLYHZKROH

8VHU5DWLQJV
:H JDWKHU PRYLH UDWLQJ PHWULFV IURP ,0'E ZZZ,0'EFRP DQG 5RWWHQ 7RPDWRHV
ZZZURWWHQWRPDWRHVFRP DV ZHOO DV ER[ RIILFH SHUIRUPDQFH GDWD IURP %R[ 2IILFH 0RMR
ZZZER[RIILFHPRMRFRP 7KH PRYLH TXRWH SULFHV WKHPVHOYHV DUH JDWKHUHG IURP WKH
+ROO\ZRRG6WRFN([FKDQJHVLWHZZZKV[FRP

,0'E DJJUHJDWHV YRWHV RYHU D ODUJH QXPEHU RI XVHUV$Q\RQH FDQ VXEPLW WKHLU UDWLQJ RI D
PRYLHWREHLQFOXGHGLQWKH,0'EUDWLQJ7KXV,0'ESURYLGHVDVXPPDU\RIWKHRYHUDOORSLQLRQ
RIWKHFROOHFWLYHZKROHDQGZHK\SRWKHVL]HUHSUHVHQWVWKHJHQHUDOIHHOLQJDERXWWKHTXDOLW\RID
PRYLH+RZHYHUVLQFHWKHYRWLQJLVRSHQWKHUDWLQJLVDOVRVXVFHSWLEOHWRXVHUVWU\LQJWRELDVWKH
YRWHDUWLILFLDOO\

5RWWHQ7RPDWRHVRQ WKHRWKHUKDQGFROOHFWV WKH LQSXWRIPRYLHFULWLFV:HYLHZ WKLVDVDQ
DJJUHJDWLRQRIWKHRSLQLRQVRIPRYLH³H[SHUWV´RQO\7KHQXPEHURIFRQWULEXWRUVLVVPDOOHUWKDQ
,0'EEXWLQWKHRU\HDFKYRWHPD\SURYLGHDEHWWHUTXDOLW\LQSXWLQWRWKHRYHUDOOYRWH+HUHZH
DUH SROOLQJ WKH FROOHFWLYH ³H[SHUW´PLQG EXW DJDLQZHPD\ ILQG WKLV YRWH VXVFHSWLEOH WR FULWLF
ELDV

Lyric Doshi et al. / Procedia Social and Behavioral Sciences 2 (2010)  6423–6433 6425
%RWK UDWLQJ VLWHV PD\ DOVR SURGXFH VQRZ EDOO HIIHFWV HVSHFLDOO\ RQ ,0'E ZKHUH VWURQJ
SRVLWLYHRUQHJDWLYHUHYLHZVHQFRXUDJHPRUHSHRSOHWRVHHRUQRWVHHWKHPRYLH:HKRSHWRWU\
WRFDSWXUHWKLVEHKDYLRULQRXUPRGHOVLILWGRHVH[LVW

7KH%R[2IILFH0RMRSURYLGHVGD\WRGD\GDWDRQKRZPXFKHDFKPRYLHKDVJURVVHGLQWKH
ER[RIILFH WRGDWH7KH LQFRPHSURYLGHV D UHIOHFWLRQRI WKH FROOHFWLYHZKROH¶VJHQHUDO RSLQLRQ
UHJDUGLQJDPRYLH,QLWLDOKLJKLQFRPHWKDWSHWHUVRXWUHSUHVHQWVDKLJKO\K\SHGPRYLHWKDWIDLOHG
WR OLYH XS WR LWV UHSXWDWLRQ 6XVWDLQHG LQFRPH PD\ UHSUHVHQW WKH H[SHFWHG VXFFHVV RI D JRRG
PRYLH $OWHUQDWLYHO\ D UDPS LQ LQFRPH RYHU WLPH UHSUHVHQWV D %ODFN 6ZDQ VXFK 6OXPGRJ
0LOOLRQDLUHWKDWJDLQVSRSXODULW\DVPRUHSHRSOHVHHDQGSUDLVH LW ,WDOVRSURYLGHVDQHPSLULFDO
FRUUHFWLYHIDFWRUIRUWKHILQDO+6;SULFHZHDUHWU\LQJWRSUHGLFW

6RFLDO1HWZRUN$QDO\VLV0HWULFV
7KHILUVWVWHSWRPHDVXULQJDWUHQGZLWKG\QDPLFVRFLDOQHWZRUNDQDO\VLVLVWKHWUDFNLQJRID
PRYLHWLWOH¶VUHODWLYHLPSRUWDQFHRQWKH:HELQWKHEORJRVSKHUHRULQDQRQOLQHIRUXP:HFDOO
HDFK RI WKHVH GLIIHUHQW RQOLQH FRPPXQLFDWLRQ DUFKLYHV DQ LQIRUPDWLRQ VSKHUH $V DQ
DSSUR[LPDWLRQ IRU WKH UHODWLYH LPSRUWDQFHRIDFRQFHSW LQ WKH LQIRUPDWLRQVSKHUHZHFDOFXODWH
WKHEHWZHHQQHVVFHQWUDOLW\RIWKLVFRQFHSWZLWKLQWKHFKRVHQLQIRUPDWLRQVSKHUH7KLVPHDQVWKDW
ZHDUHH[WHQGLQJWKHZHOONQRZQFRQFHSWRIEHWZHHQQHVVFHQWUDOLW\RIDFWRUVLQVRFLDOQHWZRUNV
WRVHPDQWLFQHWZRUNVRIFRQFHSWV±PRYLHWLWOHVLQWKLVFDVH

7KH EHWZHHQQHVV FHQWUDOLW\ RI D FRQFHSW LQ D VRFLDO QHWZRUN LV DQ DSSUR[LPDWLRQ RI LWV
LQIOXHQFHRQWKHGLVFXVVLRQLQJHQHUDO%HWZHHQQHVVFHQWUDOLW\ LQVRFLDOQHWZRUNDQDO\VLVWUDFNV
WKHQXPEHURIJHRGHVLFSDWKVWKURXJKWKHHQWLUHQHWZRUNZKLFKSDVVWKURXJKWKHFRQFHSWZKRVH
LQIOXHQFHLVPHDVXUHG$VDFFHVVWRNQRZOHGJHDQGLQIRUPDWLRQIORZDUHPHDQVWRJDLQDQGKROG
RQ WR SRZHU WKH EHWZHHQQHVV FHQWUDOLW\ RI D FRQFHSW ZLWKLQ LWV VHPDQWLF QHWZRUN LV D GLUHFW
LQGLFDWRU RI LWV LQIOXHQFH :DVVHUPDQQ 	 )DXVW  ,Q RWKHU ZRUGV FRQFHSWV RI KLJK
EHWZHHQQHVV FHQWUDOLW\ DUH DFWLQJ DV JDWHNHHSHUV EHWZHHQ GLIIHUHQW GRPDLQV :KLOH
FRPPXQLFDWLRQLQRQOLQHIRUXPVFDQEHXVHGWRFRQVWUXFWVRFLDOQHWZRUNVDPRQJDFWRUVZHFDQ
DOVRFRQVWUXFWVRFLDOQHWZRUNVIURPEORJVDQGWKH:HE$OWKRXJKWKHVHVHPDQWLFQHWZRUNVEDVHG
RQEORJDQG:HEOLQNVDUHQRWWUXHVRFLDOQHWZRUNVLQWKHRULJLQDOVHQVHWKH\DUHVWUDLJKWIRUZDUG
WR FRQVWUXFW E\ FRQVLGHULQJ WKH:HEVLWHV DQG EORJ SRVWV DV QRGHV DQG WKH OLQNV EHWZHHQ WKH
:HEVLWHVDQGEORJSRVWVDVWLHVRIWKHVRFLDOQHWZRUN

0HDVXULQJ WKH EHWZHHQQHVV FHQWUDOLW\ RI D FRQFHSW SHUPLWV XV WR WUDFN WKH LPSRUWDQFH RI D
FRQFHSWRQWKH:HERULQWKH%ORJRVSKHUH7KLVFDQEHGRQHHLWKHUDVDRQHWLPHPHDVXUHPHQW
RU FRQWLQXRXVO\ LQ UHJXODU LQWHUYDOV RYHU WLPH DV:HE SDJHV EORJ SRVWV DQG IRUXP SRVWV DOO
KDYHWLPHVWDPSV:HWKHUHIRUHSHULRGLFDOO\HJRQFHSHUGD\RQFHSHUKRXUHWFFDOFXODWHWKH
EHWZHHQQHVVFHQWUDOLW\RIWKHFRQFHSW7KHUHVXOWLQJEHWZHHQQHVVFHQWUDOLW\LVDQXPHULFDOYDOXH
EHWZHHQ ]HUR DQG RQH ZLWK ]HUR LPSO\LQJ QR LPSRUWDQFH RI WKH FRQFHSW LQ WKH LQIRUPDWLRQ
VSKHUH DQG YDOXHV DERYH ]HUR UHSUHVHQWLQJ WKH UHODWLYH LPSRUWDQFH LQ FRPSDULVRQ WR RWKHU
FRQFHSWV

7R EXLOG WKH VHPDQWLF VRFLDO QHWZRUN LQ DQ LQIRUPDWLRQ VSKHUH ZH LQWURGXFH GHJUHHRI
VHSDUDWLRQ VHDUFK 'HJUHHRIVHSDUDWLRQ VHDUFK ZRUNV E\ EXLOGLQJ D WZRPRGH QHWZRUN PDS
GLVSOD\LQJ WKH OLQNLQJ VWUXFWXUH RI D OLVW RI:HE VLWHV RU EORJ SRVWV UHWXUQHG LQ UHVSRQVH WR D
VHDUFKTXHU\RUWKHOLQNVDPRQJSRVWHUVUHVSRQGLQJWRDQRULJLQDOSRVWLQDQRQOLQHIRUXP)RU
H[DPSOHDVHDUFKWRJHWWKHEHWZHHQQHVVRI³+LOODU\&OLQWRQ´RQWKH:HEZRUNVDVIROORZV

 6WDUWE\HQWHULQJWKHVHDUFKVWULQJ³+LOODU\&OLQWRQ´LQWRDVHDUFKHQJLQH
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 7DNH WKH WRS1 1 LVD VPDOOQXPEHU IRUH[DPSOHRI:HEVLWHV UHWXUQHG WRTXHU\
³+LOODU\&OLQWRQ´
 *HWWKHWRS1:HEVLWHVSRLQWLQJWRHDFKRIWKHUHWXUQHG:HEVLWHVLQVWHSE\H[HFXWLQJ
D³OLQN85/´TXHU\ZKHUH85/LVRQHRI WKH WRS1:HEVLWHV UHWXUQHG LQVWHS7KH
³OLQN´ TXHU\ UHWXUQVZKDW WKH VHDUFK HQJLQH FRQVLGHUV ³VLJQLILFDQW´:HE VLWHV OLQNLQJ
EDFNWRDVSHFLILF85/
 *HWWKHWRS1:HEVLWHVSRLQWLQJWRHDFKRIWKHUHWXUQHG:HEVLWHVLQVWHS5HSHDWVWHS
XS WR WKHGHVLUHGGHJUHHRIVHSDUDWLRQ IURP WKHRULJLQDO WRS1:HEVLWHVFROOHFWHG LQ
VWHS8VXDOO\LWLVVXIILFLHQWKRZHYHUWRUXQVWHSMXVWRQFH

'HJUHHRIVHSDUDWLRQVHDUFKWKHUHIRUHLVYHU\VLPLODUWRDGRPDLQVSHFLILFSDJHUDQNDOJRULWKP
%ULQ	3DJH
7KH EHWZHHQQHVV PHWULFV UHSUHVHQW WKH JHQHUDO EX]] RQ WKH PRYLH IURP WKH ZHE DQG IURP
EORJJHUV:HK\SRWKHVL]HWKDWWKH\ZLOOEHXVHIXOYDULDEOHVEHFDXVHWKH\DUHXQFRQVFLRXVVLJQDOV
DERXWDPRYLH¶VSRSXODULW\ RUQRWRULHW\7KDW LV WKH\DUHQRWFDOFXODWHGE\DFWLYH LQSXW IURP
SHRSOHDQGDUHWKHUHIRUHGLIILFXOWWRLQIOXHQFHDUWLILFLDOO\

6HQWLPHQW$QDO\VLV0HWULFV
7RGHWHUPLQHWKHJHQHUDOVHQWLPHQWDERXWWKHPRYLHVZHJDWKHUSRVWVIURP,0'EIRUXPV:H
SUHYLRXVO\XVHGWKHIROORZLQJJHQHUDOIRUXPV2VFDU%X]])LOP*HQHUDO%R[2IILFHDQG1RZ
3OD\LQJDQG8SFRPLQJ)LOPV+RZHYHUZHDUHDOVRWUDFNLQJFRPPXQLFDWLRQRQPRYLHVSHFLILF
IRUXPVWRDOORZXVWREHWWHUGLIIHUHQWLDWHZKLFKSRVWVDUHDERXWZKLFKPRYLH:HDUHFXUUHQWO\
LQYHVWLJDWLQJDIHZGLIIHUHQWVHQWLPHQWDQDO\VLVDOJRULWKPVGHVFULEHGLQWKHIROORZLQJVHFWLRQWR
JHQHUDWHDVFRUHIRUSRVLWLYLW\DQGQHJDWLYLW\:KHQXVLQJJHQHUDOIRUXPVZHDOVRFRXQWHGWKH
RFFXUUHQFHVRIWKHPRYLH¶VWLWOH

,QDGGLWLRQWRFDOFXODWLQJDVHQWLPHQWVFRUHIRUHDFKSRVWZHDOVREXLOGDVRFLDOQHWZRUNRIDOO
WKHSRVWDXWKRUVLQRUGHUWRFDOFXODWHWKHLUEHWZHHQQHVVHV:HFDQWKHQZHLJKWWKHSRVWVFRUHE\
WKHEHWZHHQQHVVRILWVDXWKRU7KLVJLYHVWKHSRVWVE\PRUHEHWZHHQDQGZHK\SRWKHVL]HPRUH
LQIOXHQWLDODXWKRUVUHODWLYHO\KLJKHUVHQWLPHQWVFRUHV

%DVLF6HQWLPHQW$OJRULWKP
3DQJDQG/HHKDYHVKRZQWKDWDXWRPDWLFH[WUDFWLRQRIZRUGVDQGZRUGSDLUV OHDGVWR
PRUHSUHFLVHUHVXOWVWKDQPDQXDOO\VHOHFWLQJSRVLWLYHDQGQHJDWLYHZRUGV2XUDSSURDFKIROORZV
WKHEDVLF³EDJRIZRUGV´DSSURDFKZKLFKFRQVLGHUVWKHFRRFFXUUHQFHVRINH\ZRUGVLQVHQWHQFHV
RU WH[W 1DVXNDZD HW DO $ GUDZEDFN RI WKLV DSSURDFK LV WKH GLVUHJDUG RI JUDPPDWLFDO
GHSHQGHQFLHV LQ WKHDQDO\]HGGDWD7KLVPLJKW OHDG WRPLVOHDGLQJ LQWHUSUHWDWLRQ LQVRPHFDVHV
)RUH[DPSOHWKHVWDWHPHQW³7HUPLQDWRULVQRWJRRG´ZRXOGEHFODVVLILHGDVDSRVLWLYHVHQWLPHQW
ZLWK WKH VLPSOH³EDJRIZRUGV´DSSURDFK ,QSUDFWLFH WKLVSUREOHPVHHPV WREH UDUHKRZHYHU
0DWVX]DZD	)XNXGDVWDWHWKDWRIDQDO\]HGNH\ZRUGVLQWKHVDPHVHQWHQFHRUWH[W
EORFN VKRZ JUDPPDWLFDO GHSHQGHQFLHV %\ UHDGLQJ D ODUJH VDPSOH RI IRUXP PHVVDJHV ZH
HPSLULFDOO\ YHULILHG WKHLU ILQGLQJ WKDW DFWRUVPRVWO\ XVH QHJDWLYH SKUDVHV UDWKHU WKDQ QHJDWLQJ
SRVLWLYHSKUDVHVZKHQWKH\ZDQWWRH[SUHVVVRPHWKLQJQHJDWLYH)RUH[DPSOHWKH\XVHWKHSKUDVH
³LV EDG´ LQVWHDG RI ³LV QRW JRRG´:H IXUWKHU UHGXFH RFFXUUHQFH RI WKLV SUREOHP WKURXJK QRW
ORRNLQJDWWKHZKROHSRVWEXWUDWKHURQO\ZRUGVDURXQGDZRUGDQFKRU

6LQFHGLVFXVVLRQDERXWGLIIHUHQWPRYLHVLQYROYHVGLIIHUHQWZRUGVZLWKRFFDVLRQDOO\FRQIOLFWLQJ
SRVLWLYH DQG QHJDWLYH VHQWLPHQW H[SUHVVLRQZH K\SRWKHVL]H WKDW DGDSWLQJ WKH EDJRIZRUGV WR
VSHFLILFW\SHVRIPRYLHVZLOOGHOLYHUEHWWHUUHVXOWVWKDQRQHJHQHUDOEDJRIZRUGVIRUDOONLQGVRI
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PRYLHV)RUH[DPSOHFRPHGLHVDUHGHHPHGSRVLWLYHLIWKH\PDNHSHRSOHODXJKKRZHYHUKRUURU
PRYLHVDUHVXSSRVHGWRVFDUHSHRSOH7KXVLQWKHILUVWFDVHZRUGVOLNH³ODXJK´³KLODULRXV´DQG
³IXQQ\´ LQGLFDWH D SRVLWLYH VHQWLPHQW ZKLOH LQ WKH VHFRQG FDVH WKHVHZRUGVZRXOG LPSO\ WKH
RSSRVLWH:HDLPWRG\QDPLFDOO\DGDSWWKHEDJRIZRUGVIRUWKHDQDO\VLVRIPRYLHVDQGVXJJHVW
WKUHHDOWHUQDWLYHPHWKRGV

7KHVWDUWLQJSRLQWRI WKHVHQWLPHQW UHWULHYDO LV WKHFROOHFWLRQRIZRUG OLVWV WKDWFRQVWLWXWH WKH
LQLWLDOEDJRIZRUGV7KHVH OLVWVZHUH UHWULHYHGIURP WKHPRYLHGLVFXVVLRQRQ WKH ,0'EIRUXP
DQGPDQXDOO\FKHFNHGWRDVVHVVWKHZRUG¶VDSSURSULDWHQHVV2QHOLVWLVXVHGIRUSRVLWLYHZRUGV
RQHIRUQHJDWLYH7RGHDOZLWKGLIIHUHQWFDVHVVLQJXODUDQGSOXUDO IRUPVHWFZHDSSO\3RUWHU
6WHPPLQJ5LMVEHUJHQHWDO7KURXJKWKHDSSOLFDWLRQRIVWRSOLVWVWRIRUXPSRVWVZHVRUW
RXWXQLPSRUWDQWZRUGVOLNH³WKH´³DQG´³RU´HWF

:KHQDQDO\]LQJ,0'ESRVWVZHRQO\FRQVLGHUWKHLQGLYLGXDOIRUXPWKDWGLVFXVVHVWKHFXUUHQW
PRYLHRI LQWHUHVW(DFKPRYLHKDV LWVRZQPHVVDJHERDUGZKLFK LVEHLQJXVHGDV LWVGRFXPHQW
FRUSXV7KHVHZRUGVIRUPWKHEDVLVIRUWKHFRPSDULVRQZLWKWKHEDJRIZRUGV*HQHUDOO\ZKHQ
PRUHZRUGVIURPWKHSRVLWLYHOLVWDUHSUHVHQWWKHSRVLWLYHVHQWLPHQWYDOXHLVKLJKHU7KHVDPHLV
WUXHIRUQHJDWLYHZRUGVDQGQHJDWLYHVHQWLPHQWYDOXH

8VLQJWKHDGDSWHGEDJRIZRUGVZHH[DPLQHWKHUDWLRRISRVLWLYHWRQHJDWLYHZRUGVLQ,0'E
GLVFXVVLRQDERXWDSDUWLFXODUPRYLH7KHPRYLH¶VJHQUHWHOOVZKLFKEDJRIZRUGVKDVWREHXVHG
HJ FRPHG\ EDJRIZRUGV IRU D FRPHG\ 3RVWV RI GLIIHUHQW IRUXP DFWRUV DUH ZHLJKWHG
GLIIHUHQWO\LQWKHLUFRQWULEXWLRQWRWKHUDWLREDVHGRQWKHEHWZHHQQHVVFHQWUDOLW\RIWKHDFWRUWKH
KLJKHUWKHEHWZHHQQHVVWKHKLJKHUWKHZHLJKW6LQFHWKHVL]HVRIWKHSRVLWLYHDQGQHJDWLYHEDJ
RIZRUGV YDU\ZRUGV EHLQJ DGGHG DUHZHLJKWHG E\ WKH QXPEHU RI ZRUGV LQ WKH DQDO\]HG SRVW
GLYLGHGE\WKHQXPEHURIZRUGVLQWKHDSSOLHGEDJRIZRUGVEDVHGRQWKHDVVXPSWLRQWKDWHDFK
ZRUG IURP WKH EDJRIZRUGV KDV WKH VDPH OLNHOLKRRG WR DSSHDU LQ WKH GLVFXVVLRQ 7KH UDWLR LV
FDOFXODWHGIRUVLQJOHGD\VSURYLGLQJDVHQWLPHQWYDOXHIRUSUHGLFWLRQSXUSRVHV*HQHUDOO\DGD\
ZLWKDKLJKHUSRVLWLYHWRQHJDWLYHUDWLRVKRXOGLQGLFDWHDTXRWHULVHIRUWKLVPRYLHRQ+6;DQG
YLFHYHUVD

'\QDPLF$GDSWDWLRQRI%DJRI:RUGV
7KUHHGLIIHUHQWZD\VRIDGGLQJQHZZRUGVWR WKHH[LVWLQJZRUGOLVWV LQWKHEDJRUZRUGVDUH
FXUUHQWO\EHLQJHYDOXDWHG7KHFRPPRQEDVLFSULQFLSOHLVWKHLQLWLDOGHWHUPLQDWLRQZKHWKHUDSRVW
LVSRVLWLYHRUQHJDWLYH7KHDSSURDFKHVGLIIHU LQ WKHZD\RIKRZ WKH\GHWHUPLQH WKLVSURSHUW\
7KHILUVWPHWKRGLVWREDVHDSRVW¶VVHQWLPHQWSURSHUW\RQWKHFXUUHQWWUHQGLQWKH+6;SUHGLFWLRQ
PDUNHW7KHVHFRQGPHWKRGGHULYHVWKHVHQWLPHQWSURSHUW\RIDSRVWIURPWKHJHQHUDOUHSXWDWLRQ
RIDPRYLHDVH[SUHVVHGE\FULWLFV¶UDWLQJV,QWKHWKLUGPHWKRGLWFDQEHGHWHUPLQHGWKURXJKWKH
UDWLR RI SRVLWLYH WR QHJDWLYH ZRUGV VXUURXQGLQJ HDFK SURVSHFWLYH QHZ DGGLWLRQ WR WKH EDJRI
ZRUGVLQDSRVW

2QFHDSRVW¶VVHQWLPHQWSURSHUW\ LVFDSWXUHG LWVFRQWHQW LVDGGHG WRDFRQWLQXRXVO\XSGDWHG
ZRUG OLVW0XOWLSOH HQWULHV DUH VXPPHG XS DQG WKXV UDQNHG KLJKHU$IWHU SURFHVVLQJ DOO SRVWV
DERXW D VSHFLILF PRYLH ZH UHWULHYH WKH PRVW IUHTXHQW ZRUGV DQG DGG WKHP WR WKH SRVLWLYH RU
QHJDWLYH EDJRIZRUGV IRU WKDW PRYLH GHSHQGLQJ RQ WKH SUHYLRXVO\ GHWHUPLQHG SRVLWLYLW\ 
QHJDWLYLW\SURSHUW\RI WKHSRVW7KHRWKHUZRUGV IURP WKH OLVW DUHGLVFDUGHG7KH UHVXOWRI WKLV
SURFHVV LV D EDJRIZRUGV HDFK IRU SRVLWLYLW\ DQG QHJDWLYLW\ IRU D SDUWLFXODUPRYLH JHQUH7KH
TXDOLW\RIWKHEDJRIZRUGVFDQEHLQFUHDVHGWKURXJKUHSHDWLQJWKHSURFHVVIRUPXOWLSOHPRYLHV
RIWKHVDPHJHQUH

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7KLV DSSURDFK LV GLIIHUHQW IURPRWKHUPHWKRGV DV VXSSRUW YHFWRUPDFKLQHV QDwYH%D\HV RU
PD[LPXP HQWURS\ FODVVLILFDWLRQ ,W GRHV QRW UHTXLUH PDQXDO UHYLHZ RI SRVWV WR WDJ WKHP DV
SRVLWLYHRUQHJDWLYHPDNLQJ WKH V\VWHPFRPSOHWHO\DXWRPDWLF+RZHYHU VLQFH WKH WUDLQLQJVHW
GHWHUPLQHV WKH TXDOLW\ RI WKH G\QDPLF EDJRIZRUGV LW LV LPSRUWDQW WR KDYH D KLJK UDWLR RI
FRUUHFWO\FODVVLILHGSRVWDWWKHEHJLQQLQJRIWKHSURFHVV

0RGHOLQJ
2QFHZHKDYHRXUFROOHFWHGDQGGHULYHGGDWDZHZLVKWRGHYHORSDPRGHOWRXVHVRPHVXEVHW
RIRXULQGHSHQGHQWYDULDEOHVWRSUHGLFWIXWXUH+6;SULFHV,QWKLVVHFWLRQZHGLVFXVVRXUFXUUHQW
UHVXOWV DQG IXWXUH SODQV :H KDYH FRQVLGHUHG ILYH GLIIHUHQWPRGHOLQJ DSSURDFKHVZKLFKZLOO
VXEVHTXHQWO\EHGHVFULEHG
'LUHFWLRQ3UHGLFWLRQ
:H EULHIO\ LQYHVWLJDWHG VLPSO\ SUHGLFWLQJZKHWKHU WKH SULFH WRPRUURZZLOO JR XS RU GRZQ
EDVHGRQWKHFKDQJHVLQYDULDEOHVRQSUHYLRXVGD\V,QWKHVLPSOHVWFDVHZHTXDOLWDWLYHO\WHVWHG
WKHK\SRWKHVLVWKDWRQGD\MWKHVLJQRIWKHGHOWDRIVRPHLQGHSHQGHQWYDULDEOHEHWZHHQGD\M
DQG MZRXOGPDWFK WKHGHOWDRI WKHSULFHEHWZHHQGD\ M DQG M([SDQGLQJ WKH LGHD IURP WKH
GHOWD ZH LQVWHDG XVHG WKH VORSH RI WKH UHJUHVVLRQ OLQH RQ WKH VHULHV GD\ MPRGHOLQJ'D\V WR M
DJDLQVWWKHLQGHSHQGHQWYDULDEOHVHULHVIURPGD\MPRGHOLQJ'D\VWRGD\MWRSUHGLFWWKHFKDQJHLQ
SULFHEHWZHHQGD\MDQGGD\M$ORQJZLWKFRQVLGHULQJHDFKLQGHSHQGHQWYDULDEOHDJDLQVWWKH
SULFHZHDOVRSRROHGYDULDEOHVZLWK FKDQJHV WKDWPDWFKHG WKH+6;SULFHV WRPDNHFRQVHQVXV
YRWHVRQ WKHGLUHFWLRQ WKHSULFHZRXOG FKDQJH )RU H[DPSOH RQ GD\ MZH FRXOGSHUKDSVKDYH
HDFK RI WKH WKUHHPRVW DFFXUDWH LQGHSHQGHQW YDULDEOHV VR IDU FRQWULEXWH D YRWH RIZKHWKHU WKH
SULFHZLOOJRXSRUGRZQWRPRUURZ7KHPDMRULW\YRWHEHFRPHVWKHSUHGLFWLRQ

7KH FRDUVHJUDLQHG QDWXUH RI WKLV DSSURDFK KRZHYHU OHDYHV LW VXVFHSWLEOH WR FRLQFLGHQWDO
FRUUHODWLRQV )XUWKHUPRUH VLPSO\ NQRZLQJ LI D SULFH ZLOO JR XS DQG GRZQ LV QRW YHU\ XVHIXO
ZLWKRXWKDYLQJDJXHVVDWWKHPDJQLWXGHRIWKHFKDQJH:LWKRXWPDJQLWXGHLWLVGLIILFXOWWRPDNH
PHDQLQJIXO GHFLVLRQV DERXWZKLFKPRYLH VWRFNV WR EX\ RU VHOO HDFK GD\$OVR WKH FRDUVH DQG
ORFDOQDWXUHRI WKLVW\SHRISUHGLFWLRQGRHVQRWDOORZLV WRJXHVVDWWKHDFWXDOILQDOVWRFNYDOXH
7KDW VDLG WKH TXDOLWDWLYH H[SHULPHQWV GLG VKRZ VRPH FRUUHODWLRQ EHWZHHQ SULFH FKDQJHV DQG
YDULDEOHVOLNHZHEDQGEORJEHWZHHQQHVVVHQWLPHQWDQGJURVVUHYHQXH2YHUWKHFRXUVHRIPDQ\
GLIIHUHQWWULDOVWKHVHYDULDEOHVZHUHDFFXUDWHHQRXJKWREHXVHGLQFRQVHQVXVYRWLQJRYHUWZLFH
DVRIWHQDV WKHRWKHU LQGHSHQGHQWYDULDEOHV:KLOHQRWQHFHVVDULO\XVHIXO GLUHFWO\ WKHVH UHVXOWV
JLYHXVVRPHFRQILGHQFHLQWKHVHYDULDEOHVEHLQJJRRGLQGLFDWRUVZKHQZHWU\WRSUHGLFWWKHILQDO
VWRFNSULFHXVLQJGLIIHUHQWPHWKRGV

/LQHDU5HJUHVVLRQ
)RU RXU ILUVW DWWHPSW WR SUHGLFW WKH PDJQLWXGH RI WKH PRYLH VWRFN SULFH ZH XVHG OLQHDU
UHJUHVVLRQWRSUHGLFWWKHSULFHWRPRUURZRQGD\M:HEDVHGRXUSUHGLFWLRQVRQDPRGHOVORSH
DQGLQWHUFHSWEXLOWXVLQJSUHYLRXVLQGHSHQGHQWYDULDEOHDQGPRYLHVWRFNSULFHGDWD2YHUPDQ\
WULDOVZHYDULHGWKHPRGHOLQJ'D\VRUWKHQXPEHURIGD\VRIGDWDXVHGWREXLOGWKHPRGHODQG
WKHSUHGLFWLRQ'D\VRU WKHQXPEHURIGD\V WKHSULFHZDV VKLIWHG IRUZDUG IRU HDFK LQGHSHQGHQW
YDULDEOH DQG SULFH YDOXH SDLULQJ 7R FODULI\ WR WHVW WKH K\SRWKHVLV WKDW GD\ L
V LQGHSHQGHQW
YDULDEOHYDOXHDIIHFWVGD\L
VSULFHDQGWKDWWKHSUHYLRXVGD\VGDWDEHVWKHOSVXVSUHGLFWWKH
SDWWHUQIRUWRPRUURZSUHGLFWLRQ'D\VZRXOGEHVHWWRDQGPRGHOLQJ'D\VZRXOGEHVHWWR7R
FDOFXODWHWKHSUHGLFWLRQIRUGD\ZHZRXOGXVHWKHLQGHSHQGHQWYDULDEOHIURPGD\VDQGWKH
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SULFHVIURPGD\VWREXLOGDOLQHDUUHJUHVVLRQPRGHO7KHQZHHQWHUWKHLQGHSHQGHQWYDULDEOH
YDOXH DW GD\  DV LQSXW WR FRPSXWH WKH SUHGLFWHG SULFH RXWSXW IRU GD\  ,QFUHDVLQJ
SUHGLFWLRQ'D\VWRZRXOGPHDQWKDWWKHLQGHSHQGHQWYDULDEOHIURPGD\VZRXOGEHXVHGZLWK
WKH SULFHV IURP GD\V  WR EXLOG WKH PRGHO 7KXV SUHGLFWLRQ'D\V UHSUHVHQWV WKH ODJ LQ WKH
HIIHFWVRIWKHLQGHSHQGHQWYDULDEOHRQWKHSULFHZKLOHPRGHOLQJ'D\VHQFDSVXODWHVWKHQXPEHURI
WKH GD\V WKDW GHILQH D VKRUW WHUP WUHQG WR PRGHO LQ WKH SULFH (VSHFLDOO\ ZKHQ FRQVLGHULQJ
PRYLHV LW LV YHU\ OLNHO\ WKDW WKHUHZLOO EH D ODJEHWZHHQ DSRVLWLYHRUQHJDWLYH VHW RI UHYLHZV
SRVWHGRQOLQHUHJDUGLQJDPRYLHDQGWKHVXEVHTXHQWERRVWLQJRUGDPDJLQJHIIHFWRQLWVSULFH

:H WULHG PDQ\ FRPELQDWLRQV RI YDOXHV IRU ERWK YDULDEOHV RYHU DOO PRYLHV WR DQDO\]H KRZ
PXFKWKHSULFHFKDQJHVODJJHGLQFKDQJHVWRHDFKLQGHSHQGHQWYDULDEOHDQGKRZPDQ\GD\VZHUH
W\SLFDOO\ UHTXLUHG WREXLOGDPRGHO WRFDSWXUH WKHFXUUHQW WUHQG LQ WKHSULFH)RU HDFKYDOXHRI
PRGHOLQJ'D\V UDQJLQJ IURP WKHPLQLPXP  GD\V WR  DQG SUHGLFWLRQ'D\V UDQJLQJ IURP WKH
PLQLPXPGD\WRZHF\FOHGWKURXJKDOORXUKLVWRULFDOGDWDIRUDPRYLHDQGEXLOWDPRGHOIRU
HYHU\VOLGLQJZLQGRZRIPRGHOLQJ'D\VWRPDNHDSUHGLFWLRQ7KLVPHDQVIRUPRGHOLQJ'D\V 
DQGSUHGLFWLRQ'D\V ZH
GPDNHDWRWDORISUHGLFWLRQVLIZHKDGGD\VRIGDWD

7RHYDOXDWHHDFKVHWRIPRGHOLQJ'D\VDQGSUHGLFWLRQ'D\VYDULDEOHYDOXHVZHFRPSDUHGWKH
SUHGLFWLRQVDJDLQVW WKHDFWXDOSULFHV IRU WKRVHGD\V6SHFLILFDOO\ZHFRPSXWHG WKHPHDQHUURU
VWDQGDUGGHYLDWLRQRIHUURUDQGPHDQVTXDUHGHUURU6LQFHHDFKSUHGLFWLRQDOVRKDVDFRUUHODWLRQ
ZHDOVRFRPSXWHGWKHPHDQFRUUHODWLRQDQGFRUUHODWLRQVWDQGDUGGHYLDWLRQ6RPHWKHUHVXOWVKHUH
KDYHUHDVRQDEO\ORZHUURULQGLFDWLQJZHPD\EHDEOHWRSUHGLFWGD\WRGD\FKDQJHVUHDVRQDEO\WR
PDNHWUDGHV7DEOHVKRZVUHVXOWVIRUWKHPRYLH8S7KHQXPEHURIWKHDWHUVVKRZLQJWKHPRYLH
HDFK GD\ ZDV WKH EHVW SUHGLFWRU IRU WKH QH[W GD\¶V PRYLH VWRFN SULFH ZLWK DQ  GD\ GHOD\
UHSUHVHQWLQJWKHODJEHWZHHQSHRSOHVHHLQJWKHPRYLHDQGUHDFWLQJWRLWRQWKHSUHGLFWLRQPDUNHW
$PHDQVTXDUHGHUURURIDFFXPXODWHGRYHUSUHGLFWLRQVLQWKLVFDVHVHHPVUHDVRQDEOH
,W VKRXOG EH QRWHG WKDW WKH PHDQ VTXDUHG HUURU LV FDOFXODWHG XVLQJ WKH HUURU EHWZHHQ HDFK
SUHGLFWHGSULFHDQGDFWXDOSULFHIRUHDFKGD\7KHFRUUHODWLRQFRHIILFLHQWPHDQLVDQDYHUDJHRI
WKH FRUUHODWLRQ FRHIILFLHQWV RI DOO WKH UHJUHVVLRQ PRGHOV XVHG IRU WKH SUHGLFWLRQV 7KXV WKH
DFFXUDF\ RI WKH SUHGLFWLRQV DQG WKH FRUUHODWLRQ FRHIILFLHQWV LQ WKLV WDEOH DUH UHODWHG EXW QRW
GLUHFWO\OLQNHG:HKDYHQRW\HWGHYHORSHGDQ\WUDGLQJVWUDWHJLHVWRDSSO\WKHVHUHVXOWV


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,91DPH 0RGHOLQJ
'D\V
3UHGLFWLRQ
'D\V

0HDQ(UURU
(UURU6WDQGDUG
'HYLDWLRQ
0HDQ6TXDUHG
(UURU
&RUUHODWLRQ
&RHIILFLHQW
0HDQ
&RUUHODWLRQ
&RHIILFLHQW
6WDQGDUG
'HYLDWLRQ
1XPEHURIWKHDWHUV
VKRZLQJILOP
      
,0'EYRWHVIRU
VFRUHRIVL[
      
3HUFHQWDJHRI,0'E
YRWHVIRUVFRUHRI
WKUHH
      
,0'EPHDQVFRUH       
,0'EYRWHVIRU
VFRUHRIILYH
      
3HUFHQWDJHRI,0'E
YRWHVIRUVFRUHRI
WKUHH
      
,0'EZHLJKWHG
DYHUDJHVFRUH
      
,0'EYRWHVIRU
VFRUHRIVL[
      
,0'EPHDQVFRUH       
,0'EYRWHVIRU
VFRUHRIILYH
      

7DEOH7RSOLQHDUUHJUHVVLRQSUHGLFWLRQUHVXOWVIRUWKHPRYLH8SVRUWHGE\PHDQVTXDUHGHUURU

*LYHQ RXU JRDO RI WU\LQJ WR SUHGLFW WKH ILQDO +6; FORVLQJ SULFH ZKLFK LV UHSUHVHQWLQJ WKH
PRYLH
VER[RIILFHSHUIRUPDQFHZHZLVK WR LQYHVWLJDWH DQRWKHUZD\RI DSSO\LQJ UHJUHVVLRQ WR
RXU PRYLH GDWD ,Q WKH SUHYLRXV GLVFXVVLRQ ZH HVVHQWLDOO\ GHYHORSHG D UHJUHVVLRQ PRGHO WKDW
ZRUNHG EHVW IRU LQGLYLGXDOPRYLHV$V DQ DOWHUQDWLYH DSSURDFKZHZLVK WR XVH KLVWRULFDO GDWD
ZLWK IXOO NQRZOHGJH RI ³SDVW´ DQG ³IXWXUH´ WR GHYHORS D VLQJOH PRGHO WR SUHGLFW PRYLH VWRFN
SULFHV*LYHQQGD\V RIGDWDRQ DPRYLH HQGLQJZLWK WKHPRYLH¶V FORVLQJSULFHZHEXLOG D
OLQHDUUHJUHVVLRQPRGHOXVLQJWKHLQGHSHQGHQWYDULDEOHIURPGD\WRGD\NPDWFKHGZLWKWKH
SULFHVIURPGD\QNWRGD\Q:HFDQWKHQXVHGD\NDVLQSXWWRWKHPRGHOWRSUHGLFWGD\QDQG
FDOFXODWHRXUVTXDUHGHUURU:HUHSHDWWKHSURFHVVIRUYDOXHVRINIURPWRQWRGHWHUPLQHKRZ
TXLFNO\ WKH PRGHO FRQYHUJHV WR DQ DFFHSWDEOH SUHGLFWLRQ RI WKH SULFH RQ GD\ Q IRU H[DPSOH
ZLWKLQRU7KHORZHUWKHYDOXHRINIRUZKLFKWKHPRGHOFRQYHUJHVWKHHDUOLHUZHFDQ
PDNHRXUSUHGLFWLRQRIWKHILQDOPRYLHVWRFNSULFH7RH[SDQGWKHVHDUFKVSDFHZHQHHGQRWRQO\
XVHGD\WRGD\NWREXLOGWKHPRGHOIRUHDFKYDOXHRIN,QVWHDGZHPD\DOVRWHVWDQ\SHULRG
RIFRQVHFXWLYHGD\VHQGLQJ LQGD\N$IWHUFRPSXWLQJ WKHPRGHOFRHIILFLHQWVDQG LGHDON IRU
HDFK LQGHSHQGHQW YDULDEOH IRU HDFKPRYLH XVLQJ KLVWRULFDO GDWDZHZLOO FRPELQH WKHP LQWR D
VLQJOHPRGHOWKDWFDQSUHGLFWDILQDOPRYLHVWRFNSULFHJLYHQDQHZPRYLH¶VLQLWLDOLQGHSHQGHQW
YDULDEOHYDOXHVLGHDOO\ZHOOEHIRUHWKHODVWGD\VWRFNLVWUDGHG7KHKLVWRULFDOGDWDZLOOEHXVHGWR
VLPXODWHQHZPRYLHGDWDWRHYDOXDWHWKHDFFXUDF\RIWKHPRGHO

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0XOWLOLQHDUDQG1RQ/LQHDU5HJUHVVLRQ
7KH OLQHDU UHJUHVVLRQ DSSURDFKHV SURYLGH D EDVLF IRXQGDWLRQ EXW ZH VXVSHFW WKDW D
FRPELQDWLRQRI VHYHUDO LQGHSHQGHQW YDULDEOHV WRJHWKHUZLOO SURGXFH WKHEHVW SUHGLFWLRQ UHVXOWV
5HDOLVWLFDOO\ZHEHOLHYHPXOWLSOHYDULDEOHVVKRXOGDOOFRQWULEXWHVRPHXVHIXOLQIRUPDWLRQWRZDUG
GHWHUPLQLQJ D PRYLH¶V LPPLQHQW VXFFHVV )RU H[DPSOH ZHE EX]] JLYHV WKH SURPLQHQFH RI D
PRYLHEXWVHQWLPHQWFODULILHVZKHWKHUWKDWEX]]LVSRVLWLYHEX]]RUQHJDWLYHEX]]

:HZLOODSSO\SDUDOOHODSSURDFKHVDVZLWKOLQHDUUHJUHVVLRQH[FHSWXVLQJDOOWKHLQGHSHQGHQW
YDULDEOHVWRJHWKHUWREXLOGDVLQJOHPRGHO/UHJXODUL]DWLRQRUDVLPLODUDSSURDFKZLOOEHXVHGWR
LGHQWLI\ ZKLFK RI WKH PDQ\ LQGHSHQGHQW YDULDEOHV SURYLGH VLJQLILFDQW FRQWULEXWLRQV WR WKH
SUHGLFWLRQPRGHO

'HSHQGLQJ RQ WKH TXDOLW\ RI WKHPXOWLOLQHDU UHJUHVVLRQZHPD\ DOVR WU\ VLPLODU DSSURDFKHV
ZLWKQRQOLQHDUPRGHOV$WWKLVSRLQWZHGRQRWNQRZWKHW\SHRIPRGHOWKDWZLOOEHVWUHODWHWKH
LQGHSHQGHQWYDULDEOHVWRWKHSULFH

6ORSHRI6PRRWKHG61$DQG6HQWLPHQW9DULDEOHV
:HEHOLHYH WKDW61$DQGVHQWLPHQWYDULDEOHVVKRXOGSURYLGHHVSHFLDOO\PHDQLQJIXO LQVLJKWV
DERXW WKH SULFH RI D PRYLH ,QLWLDOO\ ZH ZLVK WR VPRRWK WKHLU YDOXHV ZLWK DQ QGD\ PRYLQJ
DYHUDJH6LQFHZHHNHQGVDUHSRSXODU WLPHVIRUSHRSOHWRUHDFWWRRWKHUV¶RSLQLRQDQGJRZDWFK
PRYLHVRUYRLFHWKHLURZQRSLQLRQVDIWHUZDWFKLQJDPRYHZHVXVSHFWDGD\PRYLQJDYHUDJH
ZLOOEHHIIHFWLYH2QFHVPRRWKHGWKHLQGHSHQGHQWYDULDEOHYDOXHVZLOOEHXVHGWRPDNHDPRGHO
IROORZLQJWKHVDPHDSSURDFKDVWKHOLQHDUUHJUHVVLRQPRGHOLQJ'D\VDQGSUHGLFWLRQ'D\V)RUWKLV
DSSURDFKKRZHYHUZHSURSRVHVLPSO\XVLQJWKHVORSHRIWKHUHJUHVVLRQHLWKHUDVDSUHGLFWLRQIRU
WKHDFWXDOYDOXHRIWKHGHOWDLQSULFH,IWKHVORSHLVQRWWKHVDPHDVWKHGHOWDZHSURSRVHWKDWLW
PD\EHKLJKO\FRUUHODWHG7KLVLVDQRWKHUDSSURDFKZHQHHGWRWHVWDJDLQVWRXUKLVWRULFDOGDWDWKDW
ZH¶YHFROOHFWHGVRIDU

&ODVVLI\LQJ0RYLHVDV6XFFHVVHVRU)ORSV%DVHGRQ*URVVWR3URGXFWLRQ%XGJHW5DWLRV
,QRXUILQDOPRGHOVRIDUZHFDWHJRUL]HWKHVXFFHVVRIPRYLHVEDVHGRQWKHUDWLRRIWKHLUJURVV
LQFRPH WR SURGXFWLRQ EXGJHW XVLQJ WKUHH JURXSV*URXS ,PRYLHV KDYH D UDWLR RI OHVV WKDQ 
7KHVHPRYLHV DUH IORSV WKDW GR QRW HYHQ UHFRXS WKHLU LQYHVWPHQW*URXS ,, FRPSULVHVPRYLHV
ZLWKDUDWLREHWZHHQDQGLHPRYLHVWKDWGLGGHFHQWO\*URXS,,,KROGVWKHPRVWVXFFHVVIXO
EORFNEXVWHUPRYLHVPDNLQJDWOHDVWGRXEOHZKDWZDVLQYHVWHG

:H ILUVW FODVVLILHG HDFK RI WKHPRYLHVZLWKGDLO\EHWZHHQQHVV DQG VHQWLPHQW YDOXHV WZR
ZHHNVEHIRUHUHOHDVHWKURXJKDZHHNDIWHUUHOHDVHLQWR*URXSV,,,DQG,,,7KHQZHFDOFXODWHG
WKHSURGXFWRIEORJEHWZHHQQHVVRUEX]]DQGSRVLWLYHDQGQHJDWLYHVHQWLPHQWYDOXHIRUHDFKGD\
DQG VXPPHG WKHSURGXFWV WRJHWKHU+HUHSRVLWLYH VHQWLPHQWYDOXHVZHUHSRVLWLYHQXPEHUV DQG
QHJDWLYH VHQWLPHQW YDOXHVZHUH QHJDWLYH QXPEHUV 7KH QHW VXP UHSUHVHQWV WKH RYHUDOO IHHOLQJ
DERXWWKHPRYLHDZHHNDIWHUUHOHDVH:HWKHQWDNHWKHDEVROXWHYDOXHDQGORJRIWKHVXPVWRWXUQ
WKHP LQWR VWUHQJWKRIIHHOLQJ ZKHWKHU SRVLWLYH RU QHJDWLYH VFRUHV RI FRPSDUDEOH VFDOH :H
K\SRWKHVL]HWKDW WKHVHVFRUHVDUHQRUPDOO\GLVWULEXWHGZLWKLQHDFKFDWHJRU\8VLQJDOHDYHRQH
RXWWHVWLQJSROLF\ZHF\FOHWKURXJKDOOGDWDSRLQWVLHPRYLHVDQGOHDYHRQHRXWDWDWLPH
IRU FKHFNLQJ:LWK WKH UHPDLQLQJ SRLQWVZH FRPSXWH WKHPHDQ DQG VWDQGDUG GHYLDWLRQ RI WKH
VFRUHVIRUHDFKFDWHJRU\5HFDOOE\%D\HVUXOH LIJ LV WKHJURXSIRUGDWDSRLQW[ WKHQ3J_[ 
3[_J3J3[ZKLFKLVSURSRUWLRQDOWR3[_J3JVLQFH3[GRHVQ
WGHSHQGRQJ$WWKLVSRLQW
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ZHGRQRWKDYHVXEVWDQWLDOGDWD WRVXSSRVHRXUSULRU3J LVQRWXQLIRUPEHWZHHQ*URXSV, ,,
DQG,,,/DWHUZHPD\EHDEOHWRUHILQHWKLV7KXV3J_[LVSURSRUWLRQDOWR3[_JZKLFKZHFDQ
FDOFXODWHXVLQJWKHQRUPDOGLVWULEXWLRQSUREDELOLW\GHQVLW\IXQFWLRQIRUZKLFK[WKHJURXSPHDQ
DQGWKHJURXSVWDQGDUGGHYLDWLRQDUHLQSXWV:HDWWULEXWH[WRZKLFKHYHUJURXSJLYHVWKHKLJKHVW
YDOXHIRU3[_J

8VLQJWKLVDSSURDFKZHLQLWLDOO\IRXQGWKHFODVVLILFDWLRQVWREHFRUUHFWRIWKHWLPHZKLFK
LVEHWWHU WKDQIRU UDQGRPJXHVVLQJ7DEOH VKRZVKRZRIWHQPRYLHV LQHDFKJURXSZHUH
FDWHJRUL]HGFRUUHFWO\ZKHUH*URXS,,,GLGTXLWHZHOO0RUHXVHIXOO\7DEOHVKRZVKRZRIWHQD
PRYLHFODVVLILHGDVEHLQJLQDJURXSZDVDFWXDOO\LQWKDWJURXS,WVKRXOGEHQRWHGWKDW*URXS,,
LV DW D  EXW RQO\  RI PRYLHVZHUH LGHQWLILHG DV EHLQJ LQ*URXS ,, )LQDOO\ 7DEOH 
VKRZVSHUKDSV WKHVWURQJHVW UHVXOW7KDWDPRYLHFODVVLILHGDV*URXS,,,ZDVUHDOO\XQOLNHO\ WR
WXUQRXWWREHLQ*URXS,DQGDPRYLHLGHQWLILHGDVLQ*URXS,ZDVUHDOO\XQOLNHO\WREHLQ*URXS
,,,7KXVDIORSVXVSHFWLGHQWLILHGE\RXUDSSURDFKUDUHO\PDGHLWELJDQGDPRYLHZHQDPHGDVD
SRWHQWLDOEORFNEXVWHUUDUHO\IORSSHG

*URXS 3HUFHQWDJHRI0RYLHV&ODVVLILHG&RUUHFWO\,QWR7KLV*URXS
*URXS, 
*URXS,, 
*URXS,,, 
7DEOH6XFFHVVUDWHVRIFODVVLI\LQJPRYLHVLQWRWKHFRUUHFWJURXSV
*URXS0RYLHZDV
&ODVVLILHGDV%HLQJ,Q
3HUFHQWDJHRI7KRVH0RYLHV$FWXDOO\,Q7KDW*URXS
*URXS, 
*URXS,, 
*URXS,,, 
7DEOH7KHVHSHUFHQWDJHVFRPSDUHWKHQXPEHURIPRYLHVFODVVLILHGFRUUHFWO\DJDLQVWIDOVHSRVLWLYHV
3HUFHQWDJHRI0RYLHV&ODVVLILHGDV*URXS
,,,%XW$FWXDOO\,Q*URXS,,RU,,,

3HUFHQWDJHRI0RYLHV&ODVVLILHGDV*URXS,
%XW$FWXDOO\,Q*URXS,RU,,

7DEOH7KLVWDEOHVKRZVWKDWPRYLHVLGHQWLILHGDVVXFFHVVHVXVXDOO\GLGRNRUTXLWHZHOOEXWUDUHO\DFWXDOO\HQGHGXSGRLQJSRRUO\/LNHZLVH
PRYLHVFODVVLILHGDVIORSVZHUHHLWKHUIORSVRUGLGRNEXWUDUHO\EHFDPHVXFFHVVHV

,PSURYLQJ WKH VFRUHV E\ DGYDQFLQJ WKH VHQWLPHQW DOJRULWKPV DQG E\ WHVWLQJ GLIIHUHQW
FRPELQDWLRQVRIWKHPHWULFVLVRQHURXWHLPSURYLQJWKLVPHWKRGIXUWKHU6RPHPRYLHVKDYHVRPH
SUHWW\ H[WUHPH VHQWLPHQW UDWLQJV DQG WKLV PD\ LQ SDUW EH GXH WR ,0'E IRUXP SDUVLQJ
LUUHJXODULWLHV:RUNLQJ WRJURZWKHGDWDVHWIURPPRYLHVZLOODOVRDGGPRUHVWUHQJWK WR WKH
ILQGLQJVDVZHOO8VLQJWKHK\SHDURXQGDPRYLHWRDGMXVWLWVSULRUPD\DOVRKHOSXVGREHWWHU



Lyric Doshi et al. / Procedia Social and Behavioral Sciences 2 (2010)  6423–6433 6433
&RQFOXVLRQ
,Q WKLV SURMHFW RXU VXFFHVVZLOO EHPHDVXUHG E\ KRZ DFFXUDWHO\ZH FDQ SUHGLFW GDLO\ SULFH
FKDQJHVRU WKH ILQDOPRYLH VWRFNSULFH:HDOVRZLVK WRPD[LPL]HKRZ IDUZHFDQHIIHFWLYHO\
SUHGLFW LQWR WKH IXWXUH )RU FODVVLI\LQJPRYLHV DV IORSV DQGEORFNEXVWHUVZH DOUHDG\ GREHWWHU
WKDQJXHVVLQJDQGDUH IDLUO\ UREXVW WR IDOVHSRVLWLYHV ,Q WKLVSDSHUZH¶YH ODLGD IRXQGDWLRQRI
FODVVLI\LQJPRYLHVDVIORSVDQGEORFNEXVWHUVWREHDZHHNDIWHUUHOHDVHDQGEHLQJHLWKHUFRUUHFW
RUFORVHWRFRUUHFWPHDQLQJWKHPRYLHZDVMXVWVRVRRYHURIWKHWLPH:HUDUHO\LGHQWLILHG
D IORS DVDEORFNEXVWHURUYLFHYHUVD:HZLOO FRQWLQXH WR VWUHQJWKHQRXUDELOLW\ WRGLVWLQJXLVK
PRYLHV LQ HDFK JURXSHU E\ LQFUHDVLQJ RXU GDWD VHW LPSURYLQJ RXU VHQWLPHQW PHWULFV DQG
H[SORULQJZD\VWRIXUWKHUGLVWLQJXLVKRXUJURXSVIURPHDFKRWKHU

5HIHUHQFHV
%ULQ63DJH/7KHDQDWRP\RIDODUJHVFDOHK\SHUWH[WXDO:HEVHDUFKHQJLQH,Q3URFHHGLQJVRIWKH6HYHQWK,QWHUQDWLRQDO:RUOG:LGH
:HE&RQIHUHQFH%ULVEDQH$XVWUDOLD(OVHYLHU
'DV65&KHQ0<<DKRRIRU$PD]RQ6HQWLPHQW([WUDFWLRQIURP6PDOO7DONRQWKH:HE0DQDJHPHQW6FLHQFH9RO,VVXHS

*ORRU3.UDXVV-1DQQ6)LVFKEDFK.6FKRGHU':HE6FLHQFH,GHQWLI\LQJ7UHQGVWKURXJK6HPDQWLF6RFLDO1HWZRUN$QDO\VLV
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